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A New Bacterial Disease of Cultured Japanese Striped

Knifejaw, Oplegnathus fasciatus
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Table.1 Source of 6 strains of JSK-
Achromobacter isolated from diseased fish
(Oplegnathus fasciatus)

Strain No. Date Source Site Location
NC-7903 13, Apr, 1979 FishNo.1. Kidney = Nagasaki Pref.
NC-—-7904 N 1. Eye "
NC-T7905 » 2. Kidney n
NC—7906 20, Jun., 1979 3. Eye "
NC-7907 " 3. Muscle n
NC-7908 n 4, Kidney y

Wiz v &4 2]BARELT, 54, 7Y, B
TV FFH SRR EM L7z, AR
PR EIEFEBEE L LT 1 mg #0.2ml 04
RICHB Y, FARCHEEHAMNICERET 3 ke
Lo, HMHADOFEIREIZA V51, 51, 7
DB LV F X TEL56,7,70.0,6.7,76.78 TH -
720 WEREHIZE 3B THEMAM P OE KR
25.3°CThHotz, 8B, ThdDFFEMHEICIE NC
— 79058k % Va7,

SEMBOMRRER @HEKER1CTT65kER
L, WHRICEOERL T, 2L, BHOEBHNEIE
B RS EEE (Model TN— 3, Rl #EE)
FRVEL ORETHEEL: b OOBIRESR L D H|
ELTe ZOHE, #d CTA 7o (CTA ¥4
BRI 2 oK TR IRIR, AIRTH@L 7259
ERHV, EHrOSOBOEL R, EREHMELT
CTA 5% a7z,

pH - JBEE - NaClfitt3tE2 pH MitMHE3 & pH
fEw B a0/ CTA 7 u X #10 ml § DHEBRE 2
SHEL, 2z CTA 7o A T20°C, 24RRREEE O
0.1ml 28, 20Cic TIRE I BT 5 HETH
ML, BE7THRE COROHBEORER/REBEL 2,
R IE NC—79055 & UF NC—79080D 2 #k (%1)

¥6+5 198043 A

S LEVAS

BETMESREIL CTA 7u X £ By, BEAREE
BEBEHE-OTEBL L, BHAOEHDERE IR
CTA 70 2T20°C, 48RFHBEERD0.1ml & L7z,
kB, BETABRCEFORD 5>k h-o HRI,
QPCTHE L BT HRICE D ZOEFEEREAL
Fzo AERERT X NC—T79058% % A7z,

NaCliit i 3B 13 1 %R INSIM Bt iz 4 o 38
B NaCl2asimL 75t 2 fFS L, S ASHKTE
ML 7z, BEHA DR OEEAE RO AHECHEL
2o AERERIZ 13 NC—79058 % V72,

RRIRSEERE HEORCNT 2ERT NIy
420 (TC), 7a—nV 7 74429 >

(CTC), #*%+F 59429 (0TC), ru3
L7 xz=3—=n1(CP), 7 V> (Amp) BI U
ZTNAVFVEEY —4% (NF-Na) oR/NEBHE
IERE (MIC) ZERFHREIC L DREL 72, Bt
i3 CTA sz % Fivs, CTA 7 0 2 T25°C, 48BEEIRE
EHEO 1 HEE2EEL 0%, 25°C T4 RIEER
WHE Lz,

BRELUEE

FENREME EKROFENHONIA A
R197T7TENFCBE» o CFHREEN08) &
LTEASHh, EINTCELLOTHS, FEIC
BET 2NLIEIR1979F 1 B Lars s s iUy,
B 1md &5 RBBEANOROHEBRE R L2, ~
WIS H SN B & 317 - IS T OBRIEREILE
871 5 TR, FHkEIZKI2608, KiRiX17~8°CT
Hol, ZOHAKERE 2 A EACHNSCIZETL,
EFNDSHRICERLTEH, N6 ATH



M3 - RIT - Tk L B V5 OFHEEERI DWT
WABA22°CEBZ RN E TlE L7z ZOMD BIRAIARRI AV BRONE R R L, ¥ D5
BEANOCEBRHBN1I AT TRICEL, b LAR & HMBaon(K2), 27, REKEAEB2ET
BEFLLIEZEIDKENKRELOTHNIEER  2EELE» -7 (H3), N5 DFBAKERLT
FEGBEKERAOEREEZ NS0, 6 ARAIIK  FBRLZ),BEETEBEOTATEEL TSI L
AT VA Y UBOBORESERS AT LA 5% <, ARCEIET 52 L kAL b0 LA,

DB IR T 5 2 L IRTE Aoz, PIERFT B C B & CEBAEAL THY, %
7z, BRI KL TE
28| WLTHBEEDLZL A

£ 201 Bt
Sl MR - HE T
%ii ST L D HEERS
oL M o T O Y
5:: Rt ER, MEEC
ERENVEBE LM, XHE
yro? [ BRI AT
15} BIERTERD ST,

- Z OB, MEREBRETTD
72 A H & SIM £ i
WL & 2B
10} RFafgEET LI,

€T, SIM I AE
DOREICET 3 LK
: 7z, LiprL, BHIEX
St B TER P HABE,
EHBEORBIE -7 &
Biiedn o7z, IR SIM
s & O CTA BT

1 1 1 1 L 1 1 1 1 1 I @%é'@‘i%ﬂﬁ’ Wﬁo)
130 150 170 190 210 230

Number of fish died {Cumulative mortality)

L 1 | I I 1 Il 1 L 1

i
10 30 50 70 90 110

Time in days WA, IR
Fig.1 Mortality of Japanese striped knifejaw (Oplegnathus fasciatus) ED S ERNICEED
due to bacterial disease (Comparison of cumulative number of fish
died between water temperature). BIFRRBH A Oz,

1 MIEMWERFICERT % 1 ¥ 54 OAOIL(EBAOIER & KR & O L)
BoniEE» S EER

79—



RIGRAEARBH RS 65 1980F3 A

WHBELTHRER L IR LT, Ehtc, HORERRLL IEEOEMICIEL T
REREEBORT HALRBEOREMA, +i2  waIrE, TheDEMDOBICY AT 4 VBEE
HES NI F > 7AB IRV 7BETS W T0BE0IIEThol, #->T, VAT 4 ¥
D, HicHEshioEid NA-SIM 83, Bt SEEOREREES L3 I LIS »TH 55,
FAA M LU CTAEBMTH-T: (K2), FKBEAARZEFTH I 0EPRSHES & ICRET

FoMD TEEOEMTHRBTNAONT —LHE 2ET2LDEEbR3,

BRMERR 1 V5 T B REARRBORBR
#2 HWROEWTAC, THMBEHEI AL

JSK-Achromobacter, NC—7905 ¥k DFE (#%3), NC—7905%:1%0.01 mg EfE L -85 TH
Table.2 Growth of JSK-Achromobacter,
strain NC—7905 incubated at 20°C for 7 10HUMNIZ 2B E R EIREEEE L, £
days on various media
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= Growth 7. (R4), BIERDOBED >BERE £ EINT 5 C

Nutrient agar “Eiken” -

EINTE 2 e o bABEERRITRORKEE & ¥
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Brain Heart Infusion agar “Eiken” =

Heart Infusion agar “Eiken” —

SS agar “Eiken” o Wi, Mo BN T 2REE LA L R (R
(0.5% NaCl, 0.15% agar) ) .
I‘I(Agg(yaglz\}réglken” = 4), HEELTHHA LA 51 Tk 5 HURiZ2
5% Na
King A agar “Eiken” + L) A \ -
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Tabbe.3 Mortality of Japanese striped knifejaw (Oplegnathus fasciatus) due to artificial infection
of JSK-Achromobacter, strain NC—7905

Number of fish died

InjSetig size 'No. of Days after inoculation Total Mortality
per 100g B. W. fish*used (%)
3 4 5 6 il 8 9 10
10mg 4 3 1 4 100
1 5 3 2 5 100
0.1 5 1 1 3 5 100
0.01 5 1 0 2 2 5 100
0 5 0 0

* The body weight of fish used was 15 to 140g, average 50.7g, at the beginning of experiment.
The water temperature was 15.5 to 18.0°C, average 16.6°C, during the course of experiment.
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#4 JSK-Achromobacter, NC—7905 tkiz 343 2 4 AEO RS 2 BRLREER
Table.4 Results of inoculation experiments on the susceptibility of 4 species of fishes to JSK-
Achromobacter, strain NC—7905.

Number of fish died**

C(())fmfrizgnugsér:e weigl‘:';gr?fg efish Days after inoculation Total Mo(r;:)llty
3 4 5 6 7 8 - 11
Japanese striped knifejaw 56.7 2 1 3 100
Red sea bream 70.0 0 0
Yellowtail 6.7 1 1 1 3 100
Eel 76.7 0 0

* Scientific name of fish : Japanese striped knifejaw (Oplegnathus fasciatus), Red sea bream
(Pagrus major), Yellowtail (Seriola quinqueradiata), Eel (Anguilla Japonica)
* * Number of fish used was 3 in each experiment. )
The water temperature was 24.8 to 26.0°C, average 25.3°C, during the course of experiment.
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Table.5 Biochemical characteristics of 6 strains of JSK-Achromobacter isolated
from diseased Japanese striped knifejaw (Oplegnathus fasciatus).

Characteristics 6 strains Characteristics 6 strains
Gram stain — Acid production from
Morphology rod. 0.3 x 1.5—4.0u Glucose -
Motility Arabinose —
11.3°C — Xylose —
16.4 — Rhamnose -
20.8 — Fructose -
24.8 - Galactose —
29.2 — Mannose —
Cytochrome oxidase + Lactose E
Production of Maltose -
Catalase + Raffinose —
Indole (SIM) . Sucrose —
Hydrogen sulfide (SIM) — Starch —
Urease — Dextrin —
Pigment (King A) — Salicin -
Vi (King B) — Mannitol —
Reduction of Inositol =
Nitrate =
FERABEIC L2 b D LHEL 2, AREEOMREE  ERFEBRICH L 6T T
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BEL(—) L EOMEKRER LT, 7-EB M EEL
DBETHELLLOCOVLTLAB IV T BAK
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bacter Bz EW 515, Lo L, BIED Bergey 0%
8 IR BT B B TIZ Achromobacter JBIXHRIY &
NTHY, o T Achromobacter BIZBL T 728
W& Acinetobacter &% 7z 1% Movaxella B2 & s h
Tk, Bergey DE SRICECE SN TS b
DBOK = IS Acinetobacter 3 F + 70—
LT F ¥ =¥ (=), %7 Moraxella BHEREE T
BLENHIIETHD, EIEMBAVTA LD
BREF boru—Lstxy5—¥ (+) THH, »
OERETHIMEREET 2o ThOREK
LEDB/ROI R D, E>T, KRIBS S IFH
WM E LT, 20 LTHEEOMEIHEKR
HENBZRETHSHH, ABOME, Shewan 52
DS HE 213 Achvomobacter \ZJET 5 Z L i3
MThHb, %72, RIETH Achromobacter O 5%
AOTwaRE Ik, £I7T, KRTE
HLBEREOSENIUENSRAS L LY, 0D,
A TADSHBINIRTHL LS HNEERT
JSK-Achromobacter & {RFR L TH & T2, 2 B,
JSKiz 41 %1 (Japanese striped knifejaw) DBH
XFEREBLIZVDTH S,

pH<BAF-NaClfitttitB pHRMMABROFER (R
6), BEEKROFEE X pH6.8259. 30HHENTH S
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#|65 198043 H

# 6 JSK-Achromobacter, NC—7905 & & tf NC
—T7908 #RDHE I I T pH DR E

Table. 6 Effect of pH on growth of strain NC— 7905
and strain NC—7908 of JSK-Achromobacter in
CTA broth.

strain NC—7905 strain NC—7908

pH values
after Growth-rate at day Growth-rate at day
. after incubation* after incubation*
autoclaving
1 3 7 1 3 7
6.1 - - - - - -
6.8 e i S S o
72 + 44+ HHE o+
79 ++ bttt ottt
84 e R S S o o S
88 + 4+t 2+ 44
9.3 - - + = - +
9.8 - - - - - -

* Symbols ; — : indicates no growth, + : barely visible growth, +
++4+ +++ : increasing amounts of growth from slight to
excellent.

# 7 JSK-Achromobacter, NC—7905 8O HE
WRIZTREOE

Table. 7 Effect of temperature on growth of
JSK-Achromobacter, strain NC—7905

in CTA broth.

Growth-rate at day
Temg(z:r)ature after incubation* Survival**
1 3 7

2.6 - = — +
4.2 - - + +
6.3 - - +
8.1 - = +
9.6 ~ - +
11.3 - + +
16.4 — + +++
175 + ++ +++
22.8 + ++  +++
23.7 + +++ +++
24.8 + +++ +++
25.8 ++ +++ +++
26.8 ++ +++ +++
27.8 + ++ +++
29.2 + ++ +++
30.1 — — + +
31.0 - - - +
32.1 - - - —
% Symbols ; — : indicates no growth, +: barely visible

growth, + ++ 44+ :increasing amounts of
growth from slight to excellent.

% % Viability of inoculated cells was checked by re-
incubation of the culture after 7 days at about 27°C
for more 5 days.
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NaCliiit & AR O #E R (£ 8), FB 13 NaCl 0
~3 5% DEWHATHE 2R L e E#NaClig g
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#8 JSK-Achromobacter, NC—7905 ¥k D¥E
ki NaCl BE D%

Table.8 Effect of NaCl concentration on growth
of JSK-Achromobacter, strain NC—7905
incubated at 20°C for 7 days on SIM semisolid
agar “Eiken” (plus 1% agar) containing
various amounts of NaCl.

. No. of viable cells at each level of
Concentration

dilution*
S 10° 10 0t 100
0 % >100 >100 >100 15
0.25 >100 >100 >100 15
0.5 >100 >100 >100 20.3
0.75 >100 >100 >100 19
1.0 >100 >100 >100 8.7
1.5 >100 >100 >100 11.3
2.0 >100 >100 >100 \]
2.5 >100 >100 0 0
3.0 >100 0 0 0
3.5 0 0 0 0

kaverage (n=13)

EHBT MR MICEREKCLVEFRES
2, #neOfEik TC Tid0.8~1.6ug/ml, CTC
T130.1~0.4ug/ml, OTC Ti30.2~0.8xg/ml, CP
Ti30.4~0.8ug/ml, Amp TiZ>3.1ug/ml 8 LV

#9 JSK-Achromobacter (Z3f4 % 6 f@#HD 1L,
FRERIOR/NEFHILEE (M. L C)

Table.9 Minimal inhibitory concentrations (M. I. C.)
of 6 chemotherapeutics for JSK-Achromobacter.

. MIC (ug/ml)*
Strains

TC** CTC OTC CP Amp NF-Na
NC-7903 1.6 0.4 0.8 0.8 >3.1 25
NC-7904 16 0.4 0.8 0.8 >3.1 2
NC-7905 0.8 0.4 0.4 0.8 >31 12,5
NC-7906 0.8 0.1 0.2 0.4 >3.1 3.1
NC-7907 0.8 0.1 0.2 0.4 >3.1 3.1

* MIC after incubation for 48 hours at 25°C.

# % TC; Tetracycline hydrochloride, CTC ; Chlortetra-
cycline, OTC ; Oxytetracycline, CP ;
Chloramphenicol, Amp ; Ampicillin, NF-Na ; Sodium
nifurstyrenate.

NF—Na Ti43.1~25ug/ml Th-7:(F%9), -
T, AEIRXTC, CTC, OTCH L UCPic @2t %
B2 LYfish, BERBTOHRKILIASD
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g e
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X B
1) iGHl—, 1978 | FrllEErFeE (L), AR J. Appl. Bact., 23 (3), 463468,
HER, B, 419 pp. 3) R. E. Buchanan and N. E. Gibbons, 1974 :
2) J. M. Shewan, G. Hobbs and W. Hodgkiss., Bergey’s manual of determinative bacteriology,
1960 : Pseudomonas and Achromobacter groups 8th ed., Williams and Wilkins, Baltimore, 1246
of bacteria in the spoilage of marine white fish, pp.
Abstract

From Jan. to Jun. in 1979, an epizootic of bacterial disease occurred among Japanese striped
knifejaw, Oplegnathus fasciatus at a fish farm in Nagasaki Prefecture. In moribund fish hemorrhagic
areas occur in various part of the body. A bacterium was purely isolated by streaking materials taken
from lesions of diseased fish onto SIM agar or CTA agar and incubating at 20°C. Inoculation
experiments using Japanese striped knifejaw showed that the bacterium was the causative agent. The
biochemical characteristics of 6 strains of bacterium isolated from diseased Japanese striped knifejaw
was summarized in Table 5. As the results, the bacterium belonged to the genus Achromobacter
according to SHEWAN ef al? from its characteristics. As its genus is not recognized at present?®,
however, the organism named tentatively as JSK-Achromobacter (Japanese striped knifejaw-
Achromobacter).

The JSK-Achromobacter grew at a pH range of 6.8 to 9.3, with the optimum of 7.2—8.4. It grew well
on SIM agar containing 0—0.759 Nacl, although did through a range of NaCl contents between 0 and
3.0%. At 3.5% NaCl or above the growth failed to occur on the medium. In CTA broth, it grew at a
temperature range of 4.2 to 30.1°C, with the optimum of 16.4—29.2°C.

MIC levels of TC, CTC, OTC, CP, Amp and NF—Na for 5 strains of JSK— Achromobacter were
within a range from 0.8—1.6 zg/ml, 0.1—0.4 xg/ml, 0.2—0.8 ug/ml, 0.4—0.8 £g/ml, 3.1 zg/ml and 3.1—25

ug/ml, respectively.
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Explanation of plate

2 JSK-Achromobacter iz B#EH L 7o A ¥ & 4 DHVEIER, KRESORARAHOEZETC Mm%
2L7,

Fig. 2 External symptoms of cultured Japanese striped knifejaw, Oplegnathus fasciatus naturally
infected with JSK-Achromobacter. Most of diseased fish showed hemorrhagic condition in various
parts of the body.

3 JSK-Achromobacter iz BRER L 7 |81 & 1 OSMBEIR. IREREEEZEL T2,

Fig. 3 External symptoms of cultured Japanese striped knifejaw naturally infected with JSK-
Achromobacter. Note turbidity of eyeball.

4 A{RE100 8 560.1mg @ JSK-Achromobacter % i S N 7- BHIA ¥ 5 4 O, ~WIEAITEHR
R & AR R R LT,

Fig. 4 Gross appearance of cultured Japanese striped knifejaw intramuscularly injected with 0.1mg of
viable cells of JSK-Achromobacter per 100g fish body weight. Moribund fish showed the same gross

symptoms as observed in naturally infected fish.
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